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Decrease in the incidence of meticillin-resistant Staphylococcus aureus nosocomial bloodstream infections in Taiwan
Sir,
In the recent review of the global epidemiology of meticillinresistant Staphylococcus aureus (MRSA) by Stefani et al. [1] , they showed that MRSA remains highly prevalent in hospitals, especially in America, Asia and Malta. In contrast, the prevalence of hospital-acquired MRSA has declined in Austria, France, Ireland, the UK and Greece [1] . However, another recent study that enrolled 14 hospitals in Europe, North America and South America over a 10-year period (1998) (1999) (2000) (2001) (2002) (2003) (2004) (2005) (2006) (2007) demonstrated that the incidence of nosocomial bloodstream infections (BSIs) was increasing and that the increased incidence was mainly due to antibiotic-resistant bacteria (ARB), including MRSA [2] . In that study, the MRSA incidence density (events per 100 000 patient-days) increased from 3.1 to 11.7 with an annual increase of 10% in seven ARBendemic hospitals [2] . In Taiwan, the annual report of the Taiwan Nosocomial Infections Surveillance system by the Department of Health of Taiwan showed that S. aureus was among the top three common pathogens causing BSIs in intensive care units, and more than 77% of S. aureus isolates were MRSA in 2011. These differences in MRSA incidence density may be due to geographical variation and their findings [1, 2] might not be generalised to other places, such as Asia. We therefore retrospectively assessed the trend in incidence of nosocomial MRSA BSIs at an ARB-endemic medical centre in Taiwan.
This study was conducted at National Taiwan University Hospital (NTUH), a 2500-bed, academically affiliated medical centre providing both primary and tertiary care in northern Taiwan. The number of annual patient-days at the hospital increased from 624 675 in 2000 to 763 372 in 2010. To determine the temporal trend in nosocomial BSIs due to MRSA at NTUH, data on disk diffusion susceptibilities of S. aureus to oxacillin among isolates recovered from 2000 to 2010 were retrieved from annual summary documents. Definitions of nosocomial infections followed National Nosocomial Infections Surveillance guidelines [3] . Isolates of each species from each patient recovered within 7 days were considered as a single isolate. Susceptibility testing for S. aureus followed Clinical and Laboratory Standards Institute (CLSI) guidelines [4] . Staphylococcus aureus ATCC 25923 was used as a control strain for routine disk susceptibility testing [4] . Meticillin resistance among the S. aureus isolates was routinely screened for by measuring the growth of each isolate on a trypticase soy agar plate containing 6 mg/L oxacillin plus 2% NaCl at 35 • C in ambient air for 24 h [4] . The 2 test was used for dichotomous variables. The 2 test for trend was used to assess temporal trends in incidence densities, and Poisson regression was used to determine yearly change in incidence density as a percentage with 95% confidence intervals (CIs). Data were analysed using SPSS v.11.0 (SPSS Inc., Chicago, IL) and R v.2.15.2.
During the study period, a total of 21 233 nosocomial BSIs were identified. Of these BSIs, 2240 infections were caused by S. aureus, 69.1% of which (n = 1547) were due to MRSA. During the period 2000-2010, the incidence density of all nosocomial BSIs increased from 254.7 to 308.3 per 100 000 patient-days (P < 0.001), with an annual increase of 3.9% (95% CI 2.4-10.2%). The secular trends in incidence density of nosocomial MRSA and meticillinsusceptible S. aureus BSIs are shown in Fig. 1 . For MRSA, the incidence density significantly decreased from 27.9 to 12.3 per 100 000 patient-days, with an annual decrease of 8.5% (95% CI 7.0-10.8%) over the 10-year study period (P < 0.001). In addition, Fig. 1 . Secular trends in the incidence densities of nosocomial meticillin-resistant Staphylococcus aureus (MRSA) and meticillin-susceptible S. aureus (MSSA) bloodstream infections (P < 0.001 for MRSA and P = 0.91 for MSSA, 2 test for trend). the ratio of MRSA isolates to all S. aureus isolates obtained from patients with nosocomial BSIs decreased from 68.8% in 2000 to 55.9% in 2010 (P = 0.01).
In this study, we found that the incidence of nosocomial MRSA BSIs decreased even though there was an increase in the incidence of all nosocomial BSIs in Taiwan. Therefore, the total burden of nosocomial BSIs is most likely attributable to pathogens other than MRSA. This finding contrasts sharply with that reported by Ammerlann et al. [2] but is consistent with some European countries [1] . In response to the severe acute respiratory syndrome (SARS) epidemic in 2003, the infection prevention and control programme at NTUH was upgraded to include hand hygiene, antibiotic control policies, and an annual, intensive, project-based control programme. Implementation of these measures is one of the main reasons for the decrease in MRSA infections during the study period. In fact, the impact of these policies has been demonstrated to be directly associated with the decrease in rates of BSIs at NTUH [5] .
In conclusion, these results show that the incidence of MRSA nosocomial BSIs decreased during the period 2000-2010 at NTUH and that the infection control measures at this hospital most likely played a major role in protecting against MRSA infections.
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